Baetis zdenkae sp. nov., a new representative of the Baetis buceratus species-group (Ephemeroptera: Baetidae) from Rhodos (Greece) with notes to species-grouping of the subgenus Baetis Leach, 1815 s. str. 
Introduction
As far as we know, any special data concerning mayfly occurrence on Rhodos Island (Greece) in the East Mediterranean have never been published, and only two species have been mentioned in the literature. Sowa (1985) described a new species of the genus Pseudocentroptilum Bogoescu, 1947 (Bogoescu 1947 ) of the family Baetidae Leach, 1815 (Leach, 1815 on the basis of a rather incidental sample of 11 adults and a single damaged larva collected by Dr. H. Malicky near Kallithia in 1975 and the species was subsequently treated by Belfiore and D'Antonio (1990) , and Jacob (1991) from the taxonomical point of view. Besides Procloeon (Pseudocentroptilum) fascicaudale (Sowa, 1985) , Soldán and Godunko (2008) mentioned the occurrence of Baetis mirkae Soldán & Godunko, 2008 from the B. lutheri species group recently described from Cyprus also at a single locality on Rhodos.
In May of 2005, a rather incidental but extensive survey of mayflies was conducted at 19 freshwater localities and lenitic habitats of the island. The localities, studied only in the spring-summer seasonal aspect, were selected in order to cover all altitudinal zones, all types of aquatic habitats with regard to as much as possible an even distribution throughout the island. Including P. fascicaudale found at several localities in considerable FIGURES 1-4. Baetis zdenkae sp. nov., male imagoes, paratypes: 1, head (lateral view); 2, head (dorsal view); 3, hind right wing (dorsal view); 4, hind left wing (dorsal view).
Abdominal terga uniform, yellowish-brown to light brown, sterna paler. Cerci light brown to whitish-yellow, darker at bases.
Mature larva. Size: body length: 5.4-7.5 mm (male), 5.8-8.5 mm (female); cerci length: 2.0-3.3 mm. General body color dark, light brown to dark brown. Head yellowish-brown to brown, frons and clypeus paler. The whole head surface covered with short setae and solitary bases of setae. Surface of clypeus with numerous setae. Eyes black, developing turbinate eyes light brown to brown, surrounded by a narrow yellowish ring. Antennae whitish-yellow to light brown, flagellum paler than pedicel and scape, with numerous fine hairs. Pedicel surface with short setae only, scape surface with solitary setae concentrated distally. Labrum relatively wide (width/length ratio 1.52-1.55), with 1 + 4-7 long submarginal bristles and a few pointed lateral setae (Figs. 9, 13) . Mandible incisors as in Figs 8a, b. Tip of maxillary palpus conical with barely visible, small apical spine, surface with numerous fine hairs (Fig. 14) . Segment 2 of labial palpus relatively broad with slightly concave inner margin, about twice as broad at apex than at base, distomedial lobe as wide as about 1/ 3 of segment 3 at the base. Segment 3 slightly asymmetrical, slightly longer than 1/2 length of segment 2. The length/width ratio of segments 2 and 3 combined is 1.8-2.1 (Fig. 10 ). Glossae and paraglossae wide, robust. Paraglossae with 3 regular rows of long bristles apically, basal row consisting of at least 16 bristles (Figs. 11 a, b) .
FIGURES 5-7. Baetis zdenkae sp. nov., male imagoes, paratypes: 5-6, forceps (ventral view); 7, tip of abdomen (lateral view).
Thorax dark, light to dark brown, pronotum with a pair of large pale subtriangular areas laterally, mesonotal color pattern as in Fig. 17 . Metanotum brownish with central pale spot. Thorax surface with numerous fine hairs and slender spatulate setae rounded apically (Fig. 15) . Sterna pale, yellowish to light brown. Legs yellowish to light brown with distinct large central dark spot on all femora (occasionally with relatively small central spot). Tibiae with brown distal spots (occasionally only with diffuse brownish smudges), tarsi darker distally. Outer margin of femora with a single, sparse row of large spatulate bristles alternating with fine hairs and small submarginal spatulate setae (Fig. 16) . Spatulate bristles relatively short and robust, distinctly rounded at apex, distal portion with shallowly splintered margins (Figs. 18, 19, 21) . Femora with (1) slender spatulate setae with convergent margins and (2) relatively wide and apically rounded spatulate setae with subparallel margins (Fig. 21) . Submarginal spatulate setae of distal portion of femora with splintered margins. Inner margin of femora with uniform row of small pointed spines and fine hairs; all surface of femora with spatulate setae and fine hairs (Fig. 22) . Outer margins of tibiae with deeply splintered, slender spatulas alternating with fine hairs (Fig. 23 ). Inner margins with irregular row of spines and fine hairs (Fig.  24) . Outer margins of tarsi with small pointed spines and hairs; small submarginal spatulate setae, with distally splintered edges. Inner margins with large pointed spines; splintered submarginal spatulate setae, and fine hairs. Surface of tarsi with numerous hairs and splintered spatulate setae. Tarsal claws elongate, relatively slender with at least 10 teeth, without subapical setae (Figs. 12, 25 ).
FIGURES 8-12. Baetis zdenkae sp. nov., mature larvae: 8, left (a) and right (b) mandibular incisors; 9, labrum (dorsal view); 10, labial palpus (ventral view); 11, paraglossa (a) and glossa (b); 12, tarsal claw (hind leg).
FIGURES 13-16. Baetis zdenkae sp. nov., mature larvae: 13, labrum (dorsal view); 14, apical portion of the last segment of maxillary palpus; 15, arrangement of spatulate setae on the surface of thorax; 16, outer margin of femur (hind leg). Scale bars: 13 = 500 nm; 14, 15 = 100 nm; 16 = 500 nm.
Abdominal terga dark, yellowish-brown to brown, color pattern as in Fig. 17 , muscle insertions pale (cf. Jacob 2003), posterior margins with broad triangular bluntly pointed teeth alternating with setae ( Fig. 28) , surface with numerous fine hairs, wide bases of hairs and small spatulate setae. Two distinct types of spatulate setae discernible on abdominal tergal surface: (1) elongate narrow ones with lateral convergent margins, and (2) relatively rare ones with subparallel or divergent lateral margins, rounded at apex (Figs. 26, 27) . Sterna uniform, yellowish-brown to brown with a pair of short transversal divergent strokes near the anterior margins. Inner margin of paraprocts with a single row of at least 10 (usually 12-15) distinct teeth (Fig. 29) , surface with fine hairs and sparse spatulate setae. Gills 1 and 7 slightly asymmetric and subequal in size. Gills 2-6 asymmetric and distally rounded. Both outer and inner gill margins with small teeth alternating with fine hairs. Cerci uniform, yellowish-brown to brown, paracercus shorter by 1/2.
Male and female subimagos unknown. Etymology. The species is named for Zdenka, wife of the senior author, to acknowledge her distinguished field assistance during sampling of mayflies on Rhodos.
Types. HOLOTYPE: male imago, GREECE, Rhodos (Rodos) Island, stream at the Kremastis Bridge in Kremastí, about 14 km SW of Rhodos City, about 3 km NE of the Diagoras International Airport and about 500 m from its mouth to the Aegean Sea at about 10 m a. s. l., May 28, 2005. PARATYPES: 6 male imagoes, 1 female imago, 275 larvae, same locality and collection date as holotype. All material (preserved in 70% alcohol) was collected by Zdenka and Tomáš Soldán. Genitalia of two male imagoes on slides. Holotype, most paratypes and other material examined deposited in collection of the Biological Centre, Academy of Sciences of the Czech Republic, Institute of Entomology, " eské Bud.jovice, Czech Republic; 50 larvae and 1 male imago (all paratypes) deposited in the State Museum of Natural History, National Academy of Sciences of Ukraine, Lviv, Ukraine.
Further material examined (no types
The comparative material of B. buceratus was collected in Central Bohemia (the Berounka River basin), Slovakia and Ukraine (the Latorica, Tisza and Dniester River basins) at numerous localities. Larvae and adults of B. nexus were collected at several localities of the Dyje (Thaya) River basin in Moravia (Czech Republic), Slovakia and Ukraine (the Latorica and Tisza River basins). For descriptions of some localities see Landa and Soldán (1989) , Soldán and Zahrádková (2000) , and Horsák (2001) . Material of B. spei was not studied, morphological characters and other data are based on the original description by Dia (1985, 2007) .
Differential diagnosis and affinities. B. zdenkae sp. nov. can be easily distinguished from the other three representatives of the B. buceratus species-group (B. (B.) buceratus Eaton, 1870, B. (B.) nexus Navás, 1918, and B. (B.) spei by the following combination of morphological characters: in male imago: (1) facetted surface of turbinate eyes yellowish-brown to light brown (yellowish brown to orange brown in B. buceratus, dark brownish in B. nexus and flesh-colored in B. spei), (2) tricolor combination of stalk of turbinate eyes (stalk paler, light orange in B. buceratus, eyes unicolorous in B. nexus, stalk flesh-colored in B. spei with diffuse and intermittent basal ring), (3) third vein of hind wings relatively short, about 0.38-0.40 wing length (about half of wing length in B. buceratus, 1/2 length to longer in B. nexus), (4) forceps conspicuously bent up in lateral view (as in B. buceratus, nearly straight in B. nexus and B. spei), (5) basal segment of forceps without posteromedial projection (posteromedially produced into lobe-like projection in B. buceratus, B. nexus and B. spei), and (6) segment 1 of forceps elongate conical (conical in B. buceratus and B. spei, oval, bulbous with apparently convex inner and outer lateral margins in B. nexus); in larva: (7) structure of segments 2 and 3 of labial palpi (segment 3 shorter than or equal to 1/2 of segment 2 in B. nexus), (8) structure of mandible incisors (cf. e.g., our Figs. 8a, b with Fig. 3g, d by Thomas and Dia 1985: 242 showing B. spei), (9) paraglossae with basal row of apical bristles consisting of at least 16 bristles (about 10-12 bristles in B. spei), (10) outer margins of femora with single sparse row of spatulate bristles, alternating with fine hairs and submarginal small spatulate setae (as in B. spei), (11) structure of small spatulate setae of femora (some of them conspicuously splintered as in B. spei), (12) arrangement of small spatulate setae on dorsal surface of femora, (13) Larvae of B. zdenkae sp. nov. can be distinguished from all remaining representatives of the B. buceratus species-group by the combination of characters (9 and 14), and, particularly really the critical characters (8 and 16) separate this species from B. buceratus and B. nexus. Additionally, B. zdenkae sp. nov. differs from B. nexus by the structure of outer margin of femora and paraproct (characters 10 and 15). The latter two characters and the arrangement of triangular teeth on the posterior margin of abdominal terga (character 13), distinguish the new species from B. spei with small rounded, nearly semicircular teeth, cf. Thomas and Dia (1985: 243: Fig. 11 ). Contrary to B. spei (muscle insertions on head well visible and contrasting), the head of B. zdenkae sp. nov., is rather unicolorous. Labrum of B. zdenkae sp. nov., provided with 1 + 4-7 bristles is relatively wider (width/length ratio 1.52-1.55) vs. 1 + 6-8 bristles and width/length ratio 1.35-1.50 in B. spei. Further differences between B. zdenkae sp. nov., B. buceratus and B. spei can be found also in thoracic and abdominal terga color patterns (see Müller-Liebenau 1969 : 141-145 and 147-150, Abb. 102-103, 109 or Jacob 2003 : 96-98, Abb. 3l, 18, 19, and Thomas and Dia 1985 .
Biology. Larvae of B. zdenkae sp. nov. evidently prefer stream run places of the "lowland" biotopes within the island. These localities (mostly at elevations of 100-250 m a. s. l.) were inhabited by other baetid species, e.g., by apparently dominant Baetis (Nigrobaetis) digitatus (Bengtsson, 1912) which is the first faunistic record from Rhodos and P. fascicaudale, but no larvae of B. zdenkae sp. nov. have been collected. Larvae of this new species were found in two streams with permanent water of about 1-3 m across and an average depth of 10-30 cm, moderate to fast current velocity and stony bottom overgrown, in some places, with submerged aquatic vegetation. The current velocity was about 20-50 cm.s -1 at the most densely inhabited places, the density of larvae, roughly estimated at about 100-300 ind.m -1 , decreased rapidly with decreasing current velocity, places with slower current were inhabited rather sparsely. Water temperature ranged from 17 ºC early in the morning to 23-26.5 ºC in the afternoon at sun-exposed, densely inhabited places (type locality, up to 28.5 ºC in pools with very rare occurrence of larvae). As to substrate roughness, larvae preferred gravel places (lithal) covered with cobble and pebble. Their densities in places covered with granules (2.0 mm in diameter) and very coarse (1.0 mm) or coarse (0.5 mm) sand were very low showing rather incidental occurrence. Larvae were not found on fine substrates like medium to very fine sand or silt. If submerged aquatic plants occurred at the places preferred, larval densities among vegetation were comparable with those of stony habitats. However, substrate requirements of larvae do not seem to be pronounced. Stream banks are regulated at numerous places in both biotopes inhabited. For instance, the Argiros Potamos near Kalávarda is a very shallow stream with an artificial concrete streambed in some places. At the type locality, larvae of B. zdenkae sp. nov. are clearly dominant forming at least 75% of the mayfly standing crop, they seem to be very rare at the locality of the Argiros Potamos (at most 10% of the mayfly standing crop in May, Caenis luctuosa (Burmeister, 1839) and a new species of the B. lutheri species-group were dominant). At the type locality, the larvae were collected together with those of C. luctuosa, P. fascicaudale and B. (Rhodobaetis) cf. rhodani (Pictet, 1843) .
The life cycle of B. zdenkae sp. nov. remains unknown in detail. However, judging from the size of larvae in May 2005 and timing of mating flight we might suppose a seasonal, bivoltine winter life cycle, the MBws type according to the classification by Clifford (1982) . Adult emergence by mid May indicates a possibility of two generations a year (second generation might fly from late August to early October). Owing to favorable conditions (generally mild climate, relatively high water temperatures) there is a chance to complete development of larvae originating from the eggs laid in May of the same year. Taking into account approximately linear growth of larvae during winter followed by its acceleration after spring warming of water, and the different size categories of larvae collected at the same time in May, several egg cohorts are likely, as in numerous other mild climate Baetis species (cf. Sowa 1975 or Clifford 1982 FIGURES 26-29. Baetis zdenkae sp. nov., mature larvae: 26, surface of abdominal tergum IV; 27, surface of abdominal tergum VI; 28, posterior margin of abdominal tergum IV; 29, outer margin of paraproct plate. Scale bars: 26-29 = 20mm.
Subimagines emerge from the water surface and places overgrown with submerged vegetation during daylight hours, from about 10.00 a.m-16.00 p.m. local time. Baetis zdenkae sp. nov. showed early morning mating flight activity with the mating flight generally occurring from about 6.30-8.30 a.m. local time. First males started to appear approximately a half hour before sunrise, and showed a typical "pendular" flight pattern usually in groups of about 3-10 individuals, females were observed about 0.5-1 hour later. Although only a few females were observed flying upstream, their flight activity seemed to last at least one hour after males had disappeared. A single female was observed ovipositing on a submerged stone, hence the way of oviposition seems to be similar to other species of the genus Baetis.
Generally, the biology of B. zdenkae sp. nov. resembles that of B. spei which was characterized as a rhithro-potamal species by , while the remaining representatives of B. buceratus species-group occur at rather different (mostly potamal) habitats. However, larvae of B. spei showed a wider range of vertical distribution than those of B. zdenkae sp. nov. being collected at altitudes of 5-950 m a. s. l. at places 2-48 km from source in well oxygenated water. They were moderately abundant to abundant at streams about 3-10m across, including also a temporary stream. The larvae were characterized as thermophilous (in contrast to those of B. bisri Thomas & Dia, 1983 and B. baroukianus living at the same area (Thomas & Dia 1983 , maximal water temperature ranged from 17-29 ºC (pH 7.4-8.25), conductivity 290-440 µS.cm -1 . The life cycle of B. spei is not fully known, mature larvae were collected from May to August , were collected from May to August , and adults were collected at the same time (Thomas & Dia 2007) .
Larvae of B. buceratus have been found mostly at the localities of large lowland rivers (epipotamal). They apparently can tolerate a certain degree of pollution being sometimes dominant at these biotopes. Larvae prefer medium to high current speed and stony substrata (gravel and larger stones) but often occur also among submerged plants. Such habitats are described as typical for this species (Buffagni & Desio 1994; Gonzáles del Tánago 1984) . B. buceratus shows a typical bivoltine winter life cycle (MBws) with overwintering larvae of the first generation. However, there are some data indicating plasticity of the cycle. In Switzerland, larvae live also in epirhithral stream segments although they prefer lower elevations and places with lower current velocity at this area (Sartori & Landolt 1999) . According to Landa (1968) older larvae of the first generation appear from March to May -this may indicate ceasing of larval development during winter months rarely found in species with the MBws life cycle type. According to Haybach (1998 Haybach ( , 2006 there is one overwintering generation with flight period in spring and two generations following late summer and autumn. Since the adults apparently fly from July to October (Landa 1968; Langford 1971; Sowa 1975) , two "summer" generations and, consequently, some type of polyvoltinism (MP) cannot be excluded.
Larvae of B. nexus live in lowland waters of different size, being mostly found in rivers, their backwaters and artificial freshwater biotopes (e.g., in the "roach zone"), at places with very low current velocity. They evidently prefer places rich in submerged aquatic vegetation. Azonal species according to Haybach (1998 Haybach ( , 2006 , habitat preference cannot be evaluated from the rhithron-potamon concept. However, in south Moravia (Czech Republic), the larvae are usually found in a typical epipotamal river, moreover influenced by the upstream impoundment (Horsák 2001 ) like they do in southern France (Cammouseight & Fontaine 1990 , see this paper also for further details on ecological requirements of larvae and their quantitative presentation). Seasonal bivoltine winter life cycles (MBws) have been observed in France (Cammouseight & Fontaine 1990) , with two flight periods in May and August, and also in Hungary (Ujhelyi 1966) , Germany (Haybach 1998 (Haybach , 2006 and Poland (Keffermüller 1972) .
Distribution. Since B. zdenkae sp. nov. is so far known only from Rhodos Island it might be considered endemic to this island. However, the true distribution of B. zdenkae sp. nov. still remains poorly known so that its classification is preliminary since these possible "endemics" might inhabit a much larger area as shown, for example, by our finding of presumably "endemic" species B. mirkae group described from Cyprus also on Rhodos (Soldán & Godunko, 2008) . That is why we prefer to wait until further collection records are published. The distribution of B. zdenkae sp. nov. can be compared to that of B. spei, the species known only from Lebanon, only from two river basins (Nahr el Aouali and Nahr ed Damour) as well, so far altogether from 9 localities .
On the other hand the distribution of B. zdenkae sp. nov. seems to be quite different from the distributions of B. buceratus and B. nexus. The former species (type locality the Kenneth and Holybrook near Reading, Berkshire, England) belongs to widely distributed Westpalaearctic species. It is known from Europe including the British Islands and some Mediterranean islands, e.g., Sardinia (Belfiore & Gaino 1988 ) but probably missing in North Africa. Northern limits are situated in Scandinavia -Sweden and Denmark (Bengtsson 1917; Jensen 1969) , southeastern ones in Asia Minor, Turkey and Iraq (Koch 1988; Kazanci 1984; Al-Zubaidi et al. 1987) , eastern limits probably in southern Ural, Caucasus and Central Asia (cf. Kluge 1997) . B. buceratus is classified either as a Holomediterranean faunistic element of the expansive type according to Jacob (1972) , or a Pontokaspian element according to Haybach (1998) and its area is sympatric to that of B. zdenkae sp. nov.
Baetis nexus belongs to widely distributed Westpalaearctic species as well, however its area is restricted to about 50º N. Northern limits are situated in Germany and Poland. This species is known from Europe except for the British Islands, Fennoscandia and most of the Mediterranean, and is missing in North Africa (see Sartori & Soldán (2006) for complete list of distributional records). Eastern limits are uncertain, the species has been found easternmost in the Asian part of Turkey (Kazanci 1984) . The species is considered a typical Pontic faunistic element according to Haybach (1998 Haybach ( , 2003 . , the taxonomy of which seems to be clear and all three species well defined.
Notes to grouping of the subgenus
Taking into account the arrangement of critical diagnostic characters, B. zdenkae sp. nov. undoubtedly belongs to the subgenus Baetis Leach, 1815 s. str. and the B. buceratus species group. This represents one of the 6 "groups" of about 30 European or Westpalaearctic species as defined by Müller-Liebenau (1969) and revised, e.g., by Jacob (2003) (Novikova & Kluge 1987; Jacob 2003) . The latter subgenus is often considered to include also original genera/subgenera Alainites Waltz & McCafferty, 1994 (identical with "Die muticus-Kleingruppe" by Jacob 2003 , and extralimital Diphetor Waltz and McCafferty, 1987 , Takobia Novikova and Kluge, 1987 , Margobaetis Kang and Yang, 1994 , and Acerbaetis Kang and Yang, 1994 (Kang et al. 1994 Waltz & McCafferty, 1987; Waltz et al. 1994) .
Apart from the aforementioned 4 taxa (genera/subgenera or species groups), which are not discussed here in detail (for their definition, re-definition and detailed synonymy see Kang et al. 1994: 11, 34; Novikova & Kluge 1994: 625; Waltz et al. 1994: 34; Waltz & McCafferty 1997: 135; Bae et al. 1998: 90; Jacob 2003: 119) , there are, as noted above, 6 further species assemblages, namely the B. alpinus, B. lutheri, B. pavidus, B. buceratus, B. fuscatus, and B. vernus species groups containing 10, 6 (including B. mirkae from Cyprus), 1, 4 (including B. zdenkae sp. nov), 7, and 3 Westpalaearctic species, respectively. As it has become evident, the excellent "species grouping philosophy" originally suggested by Müller-Liebenau (1969) could be applied to extralimital Baetis species as well (see, e.g. B. transiliensis or B. molawinensis species groups by Novikova 1987 or Müller-Liebenau 1984 . Most of them fit very well within the existing 6 "European" species groups and there are some other species groups at least in the East Palaearctic, Oriental and Nearctic Regions as shown and discussed by e.g., Novikova (1987) , Müller-Liebenau (1984) , and Morihara and McCafferty (1979) , respectively.
On the other hand, individual species groups within the subgenus Baetis s. str. seem to be rather weakly defined in some respects, especially as far as the imaginal characters are concerned. In order to contribute to the question of grouping, we have attempted to evaluate and review respective group-specific characters some of them already suggested by Müller-Liebenau (1969) and Jacob (2003) . There are at least 22 characters (however only 6 of them in imagines) more or less supporting species grouping as generally suggested for a long time. Taking into consideration B. zdenkae sp. nov. for example, the principal characters shared with or different from other representatives of the B. buceratus species group and other species groups can be specified, as follows:
In larva: (i) segments of antennal flagellum shortened in distal portion (two thirds), as in B. zdenkae sp. nov. (not shortened in the B. alpinus, B. lutheri and B. pavidus species groups), (ii) labrum usually with not more than 1 + 6 long bristles (usually 1 + 3-5; 1 + 6-8 in B. spei; many more bristles usually in the B. alpinus species group) (+, present in B. zdenkae sp. nov.), (iii) outer mandibular incisors not divided (as in B. buceratus and B. spei) or slightly emarginated in the middle (+, as in B. nexus, deeply emarginated or divided, e.g. in some representatives of the B. vernus species group), (iv) first (outer) mandibular incisor cut or bluntly pointed at apex (+, as in B. buceratus and B. spei), (v) small subapical tooth or projection on the outer margin of incisors absent (present but hardly distinguishable in B. zdenkae sp. nov. as in B. spei, but well developed, e.g. in some representatives of the B. vernus species group), (vi) apex of distal segment of maxillary palpus with conical protuberance (+, very reduced spine present as in B. spei, well developed and sometimes numerous spines, e.g. in some representatives of the B. alpinus and B. lutheri species groups), (vii) apex of relatively short distal segment of labial palpus rounded without any short and flat spine-like bristles (scarce subapical but not considerably flattened or spine-like bristles present in B. zdenkae sp. nov.), (viii) thoracic nota and abdomen with bordered color patterns (+), i.e. with pronounced muscle insertions that are pale (dark, e.g., in related B. vernus species group). cf. Jacob (2003), (ix) anterior (outer) margin of femora with sparse, relatively short and flat bristles (+, long, pointed and numerous bristles in most representatives of the B. lutheri and B. alpinus species groups as well as in B. pavidus), (x) tarsal claws without a pair of subapical bristles (+, present only in the B. alpinus and B. lutheri species groups), (xi) abdominal terga pale anterolaterally, with two pairs of small darker spots or strokes (+), (xii) posterior (inner) margins of femora with spatulate setae rounded at apex (+, some types of spatulate setae with conspicuously splintered margins in B. zdenkae sp. nov., similar but usually less splintered spatulate setae in remaining B. buceratus species group representatives but usually missing in other groups), (xiii) posterior margins of terga with a row of triangular spines (+, also in B. alpinus and B. vernus species groups), (xiv) surface of abdominal terga with numerous spatulate setae bases (+, also in B. alpinus), (xv) paracercus subequal in length to cerci in B. buceratus and B. nexus (as in related B. vernus and B. fuscatus species groups), shorter by 1/2 in B. zdenkae sp. nov. or shorter than 2/3 of cerci in B. spei (as in the B. lutheri and B. pavidus species groups), while paracercus is strongly reduced in the B. alpinus species group, and (xvi) cerci and paracercus unicolorous (+, as in remaining B. buceratus species group representatives, but with transverse dark band, e.g. in related B. fuscatus species group).
In male imago: (xvii) hind wings with 3 longitudinal veins (+), intercalaries and/or cross veins well developed (cross veins missing in B. zdenkae sp. nov., but intercalaries well developed, as in B. buceratus), (xviii) forceps base without medial projection, straight or slightly convex (+, convex or emarginated e.g. in related B. fuscatus species group), (xix) forceps dark ochre to brownish in basal portion (+, pale, e.g. in related B. fuscatus species group), (xx) basal segment cylindrical or subcylindrical posteromedially produced into lobe-like, low projection (projection indistinct in B. zdenkae sp. nov., conspicuous apicomedial projection e.g. in the B. alpinus species group), (xxi) segment 2 distinctly narrowed in about 1/3 of its length, basal portion conical (+, as in B. buceratus) or bulbous (in B. nexus), distal part with convex outer and straight inner margin (inner margin slightly convex in B. zdenkae sp. nov.), (xxii) segment 3 oval, about twice as long as wide (+, as in remaining representatives of the B. buceratus species group, in contrast to the nearly spherical shape in B. fuscatus species group, or cylindrical, and nearly 3 times longer than wide in some representatives of the B. alpinus and B. lutheri species groups).
If evaluating the classification of B. zdenkae sp. nov. within the B. buceratus species group, it shares at least partially (+) 17 characters (i-iv, vi, viii-xiv, xvi, xix-xxii) specific just for this species group. The whole B. buceratus species group shares at least 12 characters (i, ii, vi, ix-xi, xiii, xiv, xvi, xx, xxii) with the B. vernus species group, hence these two groups seem to be most closely related. At least 10 characters (i-iii, v, x, xi, xiii, xiv, xx, xxii) are shared with the B. fuscatus species group while the relationship to other specie groups seem to be more remote. For example, only 7 characters (iii, v, vi, xiii, xvi, xviii, xx) seem to be surely shared with the B. alpinus species group.
The number of shared characters seems to be relatively high since we have selected only characters occurring in two or more species groups. Naturally, the above differences are much more pronounced when considering characters specific only for the species group (or even for some species of the respective group). For instance, there are the conspicuously bent up forceps in the B. buceratus species group or some prominent apomorphies such as the occurrence of "Rosettenbildung im Chagrin" (Müller-Liebenau 1974: 25) in the B. lutheri species group, or the quite unique arrangement of posterior margins of abdominal terga in B. pavidus. On the other hand, overestimating of unique apomorphies tends to further fragmentation to "subgroups" (Kleingruppen by Jacob 2003) that rather complicate the practical use of "species grouping", e.g. during routine identification or determination of species. This can be well documented, for instance, with the subgenus Nigrobaetis (originally B. niger and B. gracilis species groups), that has been split, according to the arrangement of the prostheca of the right mandible and other characters to at least 4-5 subgroups (see also "supergroups" by Novikova & Kluge 1994) .
However, our choice of characters is far from being a complete and definitive enumeration of specie group specific ones in the subgenus Baetis s. str. which undoubtedly urgently needs further more detailed study, especially as far as the characters of at least the male imago (preferably also females and subimagines) are concerned. For instance, further morphological characters will be undoubtedly found in musculature and muscle insertion in connection with color patterns, e.g. on the head (shape of the epicranial suture), head sense organs (e.g. flat-tipped sensillum and its occurrence within Baetis, see Gaino & Rebora 1999 , or prothorax in larvae for distinctly different pronotum color pattern within the individual species (see, e.g. Jacob 2003: 63, Abb. 3). Further, the adult pterothorax apparently shows differences in the arrangement of sutures recently used in differential diagnoses of genera and higher taxa (see Kluge 1994 Kluge , 2000 Kluge , 2004 for details), but still very rarely applied in distinguishing species or species groups.
Additionally, the application of ootaxonomy considered of great importance within the Ephemeroptera in general, might help to elucidate Baetis species group interrelationships and probably serve as one of (if not the only) reliable characters to classify females and female subimagines. The chorionic structures of a relatively high number of representatives of all 6 European species groups have been described in detail (Kopelke & Müller-Liebenau 1981a , 1981b , 1982 but species group specific characters are hard to define and ootaxonomic study still has not yielded satisfactory results (see discussion by Kopelke & Müller-Liebenau 1982: 22 for details).
Evaluating only the above rather arbitrarily selected 22 characters, there are apparently two "groups of groups". On one hand, there are the B. alpinus and B. lutheri species groups and on the other hand the B. vernus, B. buceratus and B. fuscatus species groups with quite different arrangement of at least 6, mainly larval characters (i, ii, iv, vi, ix, and xxii) . As to at least the European species, the former "super-group" shows apparent relationships to the subgenus Rhodobaetis (shared or very similar character state in: ii, iii, vi, ix, x, xv, xix, xx, xxii), the latter seems to be related to Labiobaetis (shared or very similar character state in: i, ii, iv, vi, ix, x, xiii, xx) while the relationships of both "super-groups" to the subgenus Nigrobaetis are more remote as documented, e.g., by general body shape, mouthparts and the absence of a femoral villopore (see McCafferty & Waltz 1990 for definition, and Novikova & Kluge 1994 , Waltz et al. 1994 or Waltz & McCafferty 1997 for details). The B. pavidus species group so far comprising only one species represents a "transitory" group, related rather to B. alpinus + B. lutheri species groups (shared or very similar character state in: i, ii, vii, ix, xii, xv, xxii), but characterized by the quite unique arrangement of some characters (e.g., xiii, xiv, xx and xxi, see Müller-Liebenau 1969 : 32 or Jacob 2003 : 81 for details).
Concerning biology of the subgenus Baetis s. str. in general, very similar relationships can be found as well. Larvae of B. alpinus + B. lutheri species groups (and also those of B. pavidus and most species of the subgenus Rhodobaetis) inhabit stony habitats and often stream run places exposed to maximal current velocity and generally preferring rhithral biotopes at higher altitudes. Larvae of B. vernus + B. buceratus + B. fuscatus (and also those of the subgenus Labiobaetis) live, besides stony habitats at places usually with moderate to slow current velocity, very often (sometimes nearly exclusively) also among vascular submerged aquatic plants preferring potamal biotopes at usually lower elevations, including very large rivers.
Obviously, the species groups of Baetis s. str. follows in a great extent of the phylogenetic relationships within the subgenus, if we try to evaluate them according to most of apomorhies. However, the character-state of numerous characters is disputable, others may be extremely variable. For instance, the pattern of coloration varies greatly and usually agrees with internal muscle insertions (Müller-Liebenau 1969 , 1974 , Morihara & McCafferty 1979 and more than one species may express the same pattern. Grouping of most Baetis s. str. species (however extralimital) remain unknown and the whole subgenus requires a detailed revision at the species level. No general consensus in taxonomic consequences of species grouping of Baetis s. str. have been achieved, most authors recommend to wait until the revision is done. However, not available names (cf. Hubbard 1979 and ICZN art. 13.3) Holobaetis Sukatskene, 1962 , Montobaetis Kazlauskas, 1972 and Vernobaetis Kazlauskas, 1972 have been applied to treat probably the B. alpinus, B. vernus and B. fuscatus species groups (cf. Sukatskene 1962 , Kazlauskas 1972 and at least some Oriental species have been treated under the name Tatubaetis Kang & Yang, 1994 (in Kang et al. 1994 now considered a subjective junior synonym of Baetis s. str. (Waltz & McCafferty 1997: 137) . Recently, the subgenus Patites Thomas & Dia, 2000 , has been erected to include B. melanonyx (Pictet, 1843) and B. baroukianus (type species) described from Lebanon, both species previously belonging to the B. alpinus species-group.
